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What is claimed is: 

1 . AVnethod comprising: 

concerting a gamut in a first color space to a gamut in a second color space; 
converting the gamut in the second color space to a gamut in a third color space; 
5 rescalingya lightness component of a gamut value in the third color space to form 

a modified gamut^and 

converting the modified gamut to a second gamut in the second color space. 

2. The method of c^aim 1, wherein rescaling a lightness component of a gamut value 
10 in the third color space toYorm a modified gamut comprises: 

modifying the gamut in the third color space by changing a lightness component 
of a color value in the third cVlor space such that an upper surface of the gamut in the first 
color space is preserved and a rower surface of the gamut in the first color space is 
mapped to a bottom surface of the gamut of the second color space to form an expanded 
15 gamut in the third color space. \ 

3. The method of claim 2, wherein converting a gamut in a first color space to a 
gamut in a second color space comprises: 

applying a black generation methW to the gamut in the first color space to form 
the gamut in the second color space. \ 

20 4. A method comprising: \ 

converting a gamut in a CMY color space having an upper surface and a lower 
surface to a gamut in a CMYK color space having a bottom surface; 

converting the gamut in the CMYK color space to a gamut in a CIELAB color 
space, the gamut in the CIELAB color space having V lightness component; 
25 modifying the gamut in the CIELAB color spa\e by changing the lightness 

component such that the upper surface of the gamut in tlte CMY color space is preserved 
and the lower surface in the CMY color space is mapped to the bottom surface of the 
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garnet of the CMYK color space to form a gamut in an expanded CIELAB color space; 
and 

transforming the gamut in the expanded CIELAB color space to form a second 
gamut in the XMYK color space. 

5 5. The methocNof claim 4, wherein converting a gamut in a CMY color space having 
an upper surface and a^ower surface to a gamut in a CMYK color space having a bottom 
surface comprises: 

applying a black generation method to the gamut in the first color space to form 
the second gamut in the CMY&seolor space. 

1 0 6. The method of claim 5, wherein applying a black generation method to the gamut 
in the first color space to form the second gamut in the CMYK color space comprises: 

applying Gray Component Replacement (GCR) to the first gamut in the first color 
space to form the gamut in the second color space. 



15 7. A method comprising: 

modifyingV CIELAB gamut having an L* component to form a modified 
CIELAB gamut; and 

converting the moHified CIELAB gamut to a color control space gamut subject to 
K constraints and TAC constraii 

20 8. The method of claim 7, whhlr^n modifying the CIELAB gamut having an L* 
component to form a modified CIELAB gamut comprises: 

linearly rescaling the L* component the CIELAB gamut to form the modified 
CIELAB gamut. 



9. The method of claim 7, wherein converting thesmodified CIELAB gamut to a 
25 color control space gamut subject to K constraints and The constraints comprises: 
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generating an inverse function of a forward function, the forward function is 
capable of mappingsthe color control space gamut to the modified CIELAB gamut and 
the inverse function is cS*^able of mapping the modified CIELAB gamut to the control 
color space gamut. 
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10. A method comprising: 
obtaining a CIELAB space gamut frbm a CMY space gamut; 
changing a lightness component of the CIELAB space gamut to form an enhanced 

CIELAB space gamut; and 

transforming the enhanced CIELAB space gamut ^form a CMYK space gamut. 

1 1 . TheSnethod of claim 1 0, wherein obtaining a CIELAB space gamut from a CMY 
space gamut comprises: 

transforming the CMY space gamut to obtain a CMYK space gamut by including 
a black colorant in tn^CMY space gamut; and 

transforming the\MYK space gamut to form the enhanced CIELAB space gamut 
by printing a plurality of parishes and measuring each of the plurality of patches to obtain 
the enhanced CIELAB space gasjiut. 



12. The method of claim 10, wherein obtaining a CIELAB space gamut from a CMY 
space gamut comprises: 

20 transforming a CMY space gamut td\a CMYK space gamut by including a black 

colorant in the CMY space gamut to form the 6MYK space gamut; and 

transforming the CMYK space gamut into\a CIELAB space gamut by computing 
the CIELAB space gamut from a model capable of mapping the CMYK space gamut into 
the CIELAB space gamut. 
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13. A mefhod comprising: 
obtaining a CH^LAB space gamut from a CMYK space gamut obtained from a 

CMY space gamut; 

expanding the CIELAB^^e gamut by changing the lightness component of the 
CIELAB space gamut; and 

transforming the CIELAB space gamtrt^nto a second CMYK space gamut. 

14. The^ftQthod of claim 13, wherein changing the lightness component of the 
CIELAB space gaimtbGQmprises: 

linearly rescaling theftgtitness component of the CIELAB space gamut. 



TO 



10 15. The method of claim 14, wherein linS&d^rescaling the lightness component in the 
CIELAB space comprises: 
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computing a rescaling factor that is a function of an 



^nL max , and an L mmcmy . 



16. ^Rparatus for transforming a CMY space gamut into a CMYK space gamut 
composing: 

a processing unit; 
a memory unk coupled to the processing unit; and 
software means operative on the processing unit for: 

obtaining a CIELAB^space gamut from a first CMY space gamut, the CIELAB 
space gamut having a plurality^ valu^S^nd each of the plurality of values having a 
lightness component; 

expanding the CIELAB spacd'Writit by changing the lightness component of at 



least one of the plurality of values o 



the <SIELAB space gamut; and 



transforming the CIELAB space gamfcrt into the CMYK space gamut. 



25 17. The apparatus of claim 16, wherein the processing unit is a microprocessor. 



1 8. The apparatus of claim 16, further comprising: 
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simaging unit coupled to the processing unit and capable of receiving the 
CMYK garmsrt and rendering an image from the CMYK gamut. 

19. The apparatus of claim 16, wherein the memory unit is a semiconductor memory. 
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20. A computer-readable medium having computer-executable instructions for 
performing a method conronsinrg 

obtaining a CIELAEL spac^gamut having a lightness component, the CIELAB 
space gamut is obtained fromN^Cl^IYK space gamut which is obtained from a CMY 
space gamut; 

expanding the CIELAB space gamut by linearly rescaling the lightness 
component in the CIELAB space gamut using an L min , an L max , and an L mincmy ; and 
transforming the CIELAB spaceWmut into a second CMYK space gamut. 
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21 . The computer-readable medium of craim 20, further comprising: 
transmitting the second CMYK space gamut to an imaging unit. 
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